IV
0.0980 mols (9.601g, Aldrich) of H 3 PO 4 was added to 10ml of deionised water and allowed to stir by magnetic stirrer in a PTFE beaker. 4 .071g (0.0522mol, Aldrich) of Al(OH) 3 was added slowly and was left stirring for 10minutes with the addition of a further 10ml of water.
Cobalt acetate tetrahydrate (0.415g, 1.667mmol, Aldrich) was dissolved in 10ml of deionised water while 1.667mmol (0.474g, Aldrich) of titanium isopropoxide was measured out and simultaneously these two solutions were added slowly to the main reaction mixture. The reaction mixture was left stirring for 20minutes to homogenize. N-methyldicyclohexylamine (0.044mol, 8.682g, Aldrich) was added slowly with the remaining 18ml of water. This gel was left stirring for 30 minutes (1200rpm) to obtain a fully homogeneous mixture.
.
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The reaction mixture was transferred to a Teflon-lined autoclave (capacity 40ml), sealed and put in the oven for 2hours at 180°C. After 2 hours, the autoclaves were removed and immediately quenched in cold water, the product was filtered and washed with water and dried in the oven (50-90°C).
Calcination was carried out at 550°C for a minimum of 8 hours in a tube furnace with a gentle flow of air throughout; the temperature ramp was 5 degrees per minute. The resulting sample was stored in a desiccator to minimise the reduction of the active sites through water adsorption
The monometallic catalysts Co Characterization. XRD patterns were obtained obtained on a Siemens D5000 diffractometer using Cu K α1 radiation, λ=1.54056Å. Volumetric analysis (N2 adsorption/desorption at 77K) were carried out on a Micromeritics ASAP 2020 Surface Area and Porosity Analyzer. Diffuse Reflectance (DR) UV-Vis experiments were performed using a Cary 5000 instrument equipped with an integrated sphere, coated with BaSO 4. The reflectance spectra were then elaborated by using Kubelka Munk function. All the spectra are recorded at 298K in vacuo after the thermal treatments. Scanning electron microscopy was carried out using a JSM5910 microscope with carbon coating during sample preparation. BET was carried out using Micrometrics Gemini 2360 Surface area analyser with N 2 adsorption/desorption at 77K.
Catalysis. All epoxidation reactions were carried out using a stirred (500 rpm) glasslined reactor at atmospheric pressure. 0.313mols of dichloromethane (Aldrich) was used as a solvent and triethylene glycol dimethyl ether (triglyme, 8.98mmol, Aldrich) used as the internal standard. In each reaction, 5.75g of acetylperoxyborate (3.9%PAA) was dissolved in 20ml of H 2 O before being added to ca 9.25mmol of cyclohexene (≥99.5% pure, Aldrich) with ca 0.25-0.30 g of fresh catalyst. Reactions were run at 65°C for 3hours with samples removed for analysis at 30minute intervals.
Analysis was carried out using a Varian Star 3400CX gas chromatograph with flame ionization detector (FID) and HP1 cross linked methylsiloxane column (30m x 0.32mm x 1μm film thickness).
The identities of the products were first confirmed using authenticated standards and their individual response factors were determined using a suitable internal standard 
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